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ABSTRACT

Background: There are several COVID-19 vaccines available and many are under different stages of
development. However, vaccine hesitancy, including vaccination delays and refusals, represents a major
hurdle for achieving herd immunity. The current study aims to evaluate COVID-19 vaccine hesitancy and
the associated factors.

Method: This is a cross-sectional survey-based study that was conducted between Aug and Nov 2020.
Results: There were 417 respondents with nearly 61% females, more than 65% fall between the ages of 18
and 29 years, three-quarters holding a university degree, with more than 63% identified as single, and
those who have no children represented more than 67% of the respondents. More than 36% of the
respondents considered themselves COVID-19 vaccine hesitant. COVID-19 vaccine hesitancy appeared to
be high among female respondents (p = .02), aged 30 years old and above (p < .001), widowed or divorced
(p < .001) and those who have a child (p < .001). One of the most vaccine hesitancy influencing factors is
the vaccines’ country of origin.

Conclusion: There appears to be a high COVID-19 vaccine hesitancy among the participants with several
associated factors. The current finding provides a knowledge base for policymakers for communication
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improvement and confidence-building in relation to COVID-19 vaccines and vaccination.

Introduction

The current Coronavirus Infectious Disease of 2019
(COVID-19) pandemic is the largest public health crisis of
our time that caused tremendous mortality and morbidity
as well as significant economic loss worldwide. Evidently,
the impact of the pandemic is continuously growing with
some countries are experiencing a third wave of the viral
emergence. One of the major means of controlling the
pandemic is the availability of an effective vaccine capable
of halting the spread of the deadly virus. Vaccination is one
of the most important public health measures developed in
the history of medicine that enabled the prevention of
serious infectious diseases."

Nonetheless, there are several newly developed COVID-
19 vaccines available, with some have already been rolled
out in different countries. As of March 2021, there are
more than 200 vaccine candidates being developed, of
which 60 are in clinical trials, and seven different vaccines
have been rolled out in many countries (WHO). These
vaccines have either received full, emergency or provisional
approval of use. For instance, one of the front-runner
vaccines Pfizer-BioTech has received full approval in several
countries, emergency use in the US, EU, UK, and
a provisional approval in Australia.® Similarly, the
Moderna vaccine approved for use in Switzerland and
approved for emergency use in the US and EU. Also, the

Oxford-AstraZeneca vaccine has a full approval in Brazil
and several other countries, but received an emergency use
approval in the UK and conditional marketing approval
(CMA) in the EU.

While COVID-19 vaccine is the most powerful tool that we
have in curbing the devastating COVID-19 pandemic, there is
an increasing rate of vaccine refusal and skepticism. A recently
published report by Pew Research Center stated that four in ten
Americans will definitely or probably not take the vaccine and
that 21% of American adults are “pretty certain” that they will
not take the vaccine.’ The increasing rate of vaccine refusal or
hesitancy is driven by diverse factors in different countries or
community groups. For instance, in our previous study by
Akhmetzhanova et al. (2020) that investigated vaccine hesi-
tancy in Kazakhstan, more than 30% of the participants con-
sider themselves as vaccine hesitant, mostly due to poor
vaccine knowledge.*

However, our last survey was conducted prior to the
current pandemic. Thus, we can safely assume that since
the last survey, the majority of people are aware of the
considerable suffering and disruption caused by the
COVID-19 pandemic and that they are better informed of
the importance of vaccination than before. Hence, the aim of
the current study is to determine people’ perception of
COVID-19 vaccination and the associated factors with
COVID-19 vaccine hesitancy.
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Patients and methods
Calculating sample size

The sample calculation formula, which was used in several
previous studies,” is shown below. The applied formula calcu-
lated the sample size at 95% confidence interval (CI) with a 5%
margin of error using our previous estimate of vaccine hesi-
tancy of 35%:"*

2
ne Z” (P) d(21 P)
where,

n = needed sample size,

Z = Z statistic for a level of confidence,

P = hypothesized vaccine hesitancy rate

d = margin of errors

For the level of confidence of 95%, which is conventional,
Z value is 1.96.

N=[(1.96)2X (0.35X (1 — 0.35))]

(0.05)2 = 350, therefore 350 participants are needed to achieve
the required confidence level.

Study setting and design

This is a cross-sectional electronic questionnaire-based study
that was carried out in different regions of Kazakhstan,
between Aug and Nov 2020. The questionnaire was designed
in English then translated to Russian and Kazakh, which are
the official spoken languages of Kazakhstan by proficient
speakers of both languages and was revised to be suitable to
the general population. To ensure accuracy of translation and
retaining of the study concepts, the survey was back-translated
to English and compared with the original version.

The questionnaire used in the current study was adapted
from that of Opel et al., 2011 and developed to assess vaccine
hesitancy and its determinants among participants by answer-
ing questions to the best of their knowledge.” The question-
naire contains 44 questions that were divided into different
sections, including a section about the participant’s demo-
graphic data and other sections that were designed to test the
participant’s knowledge, attitude, and practice toward child-
hood immunization. The COVID-19 vaccine hesitant respon-
dents were determined as those who answered “No” to the
question “Would you vaccinate yourself against COVID-19?”
whereas those who responded “Yes” as COVID-19 vaccine
acceptant.

The questionnaire was validated with a pilot run using
a group of 28 randomly selected individuals (16 females and
12 males) who were surveyed to ensure reliability and suitabil-
ity of the survey. The results of the pilot test indicated minor
changes and based on the results of the pilot run, the final
corrected version of the questionnaire was used to execute the
current study.

Participants were recruited by convenience sampling
method through mass e-mail invitations, to students and staff
at Nazarbayev University, local hospitals, and contacts in dif-
ferent cities as well as invitations through social medias.
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Participants received an e-mail with full explanation about
the study, its aims, and objectives. The e-mail included a link
to the survey, which asks them to consent to participate in the
study before granted access. Those who do not consent will not
have access to the survey. All participants were made aware
that this study is for research purposes only and their partici-
pation was voluntary. They were not asked for their names,
e-mail address, or contact information, ensuring the privacy of
survey respondents.

Study population (inclusion/exclusion)

Inclusion: Participants, males and females, who are at least
18 years of age or older at the time of the survey were included
in the study. Exclusion: Those who are under 18 years of age, or
those who did not consent to participate were excluded from
the study.

Data storage

All data collection forms were kept in a secure setting, only
available to the principal investigator.

Statistical analysis

All statistical analyses were performed using STATA version
16.1. In descriptive statistics, skewed numeric variables were
presented in medians and interquartile ranges whereas catego-
rical variables were presented as frequencies and percentages.
To investigate relationships between categorical variables,
Pearson’s chi-square test was used. If one of the assumptions
for the chi-square test was violated, Fisher’s exact test was
applied. Univariate and multivariable logistic regression ana-
lyses were performed to examine associations between inde-
pendent variables and the COVID-19 vaccine hesitancy. In the
final multivariable logistic regression model, only statistically
significant and public health important variables were
included. Multicollinearity was determined using a rule of
thumb, variance inflation factor level > 10.

Ethics approval

The research project was submitted and approved by the
Nazarbayev University School of Medicine (NUSOM), Ethics
Committee, Kazakhstan # NUSOM-IREC-SEP-2019-1.

Results
Response rate

There were 440 surveys distributed to cover for the required
350 participants at 95% confidence level, plus 10% attrition rate
(i.e., to consider nonrespondents). There were 417 completed
surveys making the survey response rate to be 94.7%.

Demographic data

A total of 417 were included in the statistical analysis. The
majority of the respondents were females (60.9%), between
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Table 1. Socio-demographic characteristics of the study participants and COVID-19 vaccine hesitancy rate.

Variable All, N =417 COVID-19 vaccine hesitant COVID-19 vaccine “confident” p-value
Sex, n (%)
Female 254 (60.9%) 102 (40.6%) 149 (59.4%) .02
Male 163 (39.1%) 47 (29.0%) 115 (71.0%)
Age groups, n (%)
18-29 y.o. 273 (65.6%) 3 (26.9%) 198 (73.1%) <.001
30-39 y.o0. 97 (20 9%) (52 9%) 40 (47.1%)
40-49 y.o. 9 (7.0%) 7 (58.6%) 2 (41.4%)
50 +y.0. 7 (6.5%) 4 (51.8%) 3 (48.2%)
Education level, n (%)
High school 26 (6.3%) 7 (26.9%) 19 (73.1%) 57
Vocational school 62 (14.9%) 21 (34.4%) 40 (65.6%)
University 328 (78.8%) 120 (36.9%) 205 (63.1%)
Marital status, n (%)
Single 263 (63.1%) 72 (27.5%) 190 (72.5%) <.001
Married 140 (33.6%) 67 (48.9%) 70 (51.1%)
Widowed/Divorced 14 (3.3%) 10 (71.4%) 4 (28.6%)
Region, n (%)
Central 182 (44.0%) 72 (40.0%) 108 (60.0%) 40
East 52 (12.5%) 20 (38.5%) 32 (61.5%)
West 7 (8.9%) 11 (29.7%) 6 (70.3%)
North 33 (8.0%) 11 (33.3%) 22 (66.7%)
South 110 (26.6%) 32 (29.6%) 76 (70.4%)
Have a child, n (%)
Yes 136 (32.6%) 76 (56.7%) 58 (43.3%) <.001
No 281 (67.4%) 73 (26.2%) 206 (73.8%)

Table Key: N = number of participants; y.o. = years old; <0.05 designate statistical significance.

18-29 years old (65.6%), with University degree (78.8%), single
(63.1%), not having a child (67.4%) and were from central or
southern regions of Kazakhstan (70.6%) (Table 1).

Prevalence of vaccine hesitancy and knowledge

Interestingly, the majority of respondents with one child or
more considered themselves vaccine hesitant, with more than
50% would not vaccinate their daughters against HPV
(p <.001), and more than 73% of the respondents were hesitant
to vaccinate their children (p < .001) or themselves (p < .001)
against seasonal flu. However, the majority of the respondents
with children were against vaccinating a child 88% (p <.001) or
themselves 76% (p < .001) against COVID-19 (Table 2). 36.1%
of the respondents considered themselves COVID-19 vaccine
hesitant (Table 1). The rate of COVID-19 vaccine hesitancy
was showing to be high among female respondents (p = .02),
aged 30 years old and above (p < .001), widowed or divorced
(p < .001) and those who have a child (p < .001) (Table 1).

Attitudes toward vaccine

The vaccine country of origin was identified as one of the
influencing factors that drove participants to be vaccine hesi-
tant. Thus, participants were provided with a list of countries
with vast vaccine productivity and asked to record their con-
fidence level in the producing country. Out of the listed coun-
tries, the majority of the participants (78%) selected Germany
as the most trustworthy vaccine origin, with India being the
least (Figure 1). The respondents would most likely accept
a COVID-19 vaccine that is developed outside of Kazakhstan
(Figure 2). Interestingly, both COVID-19 hesitant and accep-
tant groups showed significant hesitancy toward a Kazakhstani

developed vaccine, and appeared to be more acceptant of those
that are developed outside of the country (Figure 2).

Practice toward vaccine

The respondents were asked whether they follow the vaccina-
tion plan identified by the Ministry of Health (MOH). More
than 80% of the respondents stated that they do follow the
recommended plan with two-thirds agreed with the compul-
sory plan (Table 3). While more than two-thirds of the
COVID-19 vaccine acceptant were willing to pay for
a vaccine against COVID-19, only 24.2% of the respondents
were willing to participate in a trial of vaccination against
COVID-19. However, the respondents who were identified as
COVID-19 vaccine hesitant, were not willing to pay for the

Table 2. Vaccine hesitancy rates among those who have a child and those who do
not.

Variable All Have child No child p-value

Would you vaccinate your daughter against HPV?
Yes 266 (67.2%) 60 (46.5%) 206 (77.1%) <.001
No 130 (32.8%) 69 (53.5%) 61 (22.9%)

Would you vaccinate your child against seasonal flu?
Yes 203 (50.6%) 35 (26.5%) 168 (62.4%) <.001
No 198 (49.4%) 97 (73.5%) 101 (37.6%)

Would you vaccinate yourself against seasonal flu?
Yes 213 (51.4%) 45 (33.3%) 168 (60.2%) <.001
No 201 (48.6%) 90 (66.7%) 111 (39.8%)

Would you vaccinate your child against COVID-19?
Yes 230 (57.4%) 45 (33.8%) 185 (69.0%) <.001
No 171 (42.6%) 88 (66.2%) 83 (31.0%)

Would you vaccinate yourself against COVID-19?
Yes 264 (63.9%) 58 (43.3%) 206 (73.8%) <.001
No 149 (36.1%) 76 (56.7%) 73 (26.2%)

Table Key: <0.05 designate statistical significance.
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Which country of origin of vaccines do you find most reliable?

Other [ 6.9%
India [ 7.6%
China [ 8.3%
Kazakhstan [ 9.3%
European countries [ NG 30.6%
France [NNNGTNNNEENEEEEEEE /4 .5%
UsA I 48.7%
Germany [N 78.0%

Figure 1. Participants were given a list of vaccine-producing countries and were asked to list the most to least trusted vaccine product. The vast majority of participants
(78%) have high confidence in German-produced vaccines and were least confident with Indian produced ones.

1(0-4) 7 (5-10)
Al o - . . . .
COVID-19
vaccine ______?_(?_3)_____ N 6 (6-10) N
hesitant v -
COVID-19 2(0-5 6 (4-8)
vaccine @ & 4 | 4 g 4
confident
Not hesitant at all Very hesitant
0 1 2 3 4 5 6 7 8 9 10

——&--If the vaccine against COVID-19 is available in another country from Kazakhstan, how ready are you to travel to be vaccinated?

—&— If the vaccine against COVID-19 is fully developed in Kazakhstan, how hesitant would you be to vaccinate?

Figure 2. This figure shows the comparison in the confidence level between Kazakh produced vaccine compared to internationally produced products, and the
readiness of participants for international travel to obtain internationally produced vaccines.

Table 3. Barriers and enablers associated with future COVID-19 vaccination.

Variable All COVID-19 vaccine hesitant COVID-19 vaccine “confident” p-value
| follow the vaccination plan identified by the Ministry of Health
Yes 335 (80.7%) 95 (28.7%) 236 (71.3%) <.001
No 80 (19.3%) 52 (65.0%) 28 (35.0%)
Do you agree that vaccines should be compulsory?
Yes 256 (61.4%) 46 (18.2%) 207 (81.8%) .001
No 161 (38.6%) 103 (64.4%) 57 (35.6%)
How much money are ready to pay for the vaccine against COVID-19?
No, if it is not free 107 (27.7%) 66 (53.7%) 1 (15.6%) <.001
0-10 K tenge 151 (39.1%) 40 (32.5%) 111 (42.2%)
11 K-30 K tenge 93 (24.1%) 11 (8.9%) 82 (31.2%)
31K+ 35 (9.1%) 6 (4.9%) 29 (11.0%)0
If given a chance, would you agree to participate in a study trial of vaccination against COVID-19?
Yes 100 (24.2%) 9 (6.1%) 90 (34.1%) <.001
No 313 (75.8%) 138 (93.9%) 174 (65.9%)

Table Key: <0.05 designate statistical significance.

vaccine against COVID-19 (p < .001) and not willing to parti- media, the majority (76%) of the participants were concerned
cipate in a trial of vaccination against COVID-19 (p < .001). and worried about potential vaccine side effects (Figure 3).
Less than 24% of the respondents believed friends or
family’s thoughts about vaccines, but more than 50% of the
respondents believed the results from evidence-based scientific
journals (Figure 3). While 17% of respondents are likely to be  In the univariate logistic regression, sex (p = .02) and age
discouraged by a negative post about vaccination on social (p < .001) were associated with COVID-19 vaccine hesitancy

Multivariate analyses for vaccine hesitancy
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u strongly disagree

TONLY BELIEVE THE RESULTS OF RESEARCH o
FROM EVIDENCE-BASED SCIENTIFIC JOURNALS.

I PREFER TO BELIEVE MY BEST FRIEND’S
OR FAMILY’S THOUGHTS ABOUT VACCINES
RATHER THAN THAT OF DOCTOR’S.
A NEGATIVE POST REGARDING VACCINATION ON
SOCIAL MEDIA WOULD DISCOURAGE ME
TO VACCINATE MY CHILD(REN).

I AM CONCERNED AND WORRY
ABOUT SIDE EFFECTS OF VACCINATION.

IBELIEVE IT IS IMPORTANT TO FOLLOW
VACCINATION SCHEDULE OF MINISTRY OF HEALTH.

disagree not sure agree u strongly agree

53%

5%

32%

.
2
3
3
2
) .

39%

Figure 3. In this figure, the participants’ were provided with several questions to determine their beliefs toward different vaccine hesitancy factors.

(Table 4); however, in the multivariable model, both of these
variables, sex and age, were not associated with COVID-19
vaccine hesitancy. The results of the multivariable regression
model showed that having a child (OR = 2.73, p = .03), higher
hesitancy level to the vaccine developed in Kazakhstan
(OR = 1.20, p < .01), not free COVID-19 vaccine (OR = 4.28,
p < .001) and a discouraging negative post on social media
(OR = 144, p < .01) were independently and positively asso-
ciated with COVID-19 vaccine hesitancy. Furthermore, the
results demonstrated that COVID-19 vaccine that would be
developed outside of Kazakhstan (OR = 0.85, p < .01), will-
ingness to participate in a trial of vaccination against COVID-
19 (OR = 0.26, p < .01) and reliance on evidence-based scien-
tific journals (OR = 0.61, p < .01) were negatively associated
with COVID-19 vaccine hesitancy (Table 4).

Discussion

We have previously shown that 35% of the respondents con-
sidered themselves as vaccine hesitant, which is comparable to
the WHO estimated prevalence of vaccine hesitancy.’
However, we hypothesized that the significant impact of the
current COVID-19 pandemic might have changed people’s
attitude toward vaccination. Thus, this study was developed
to measure the impact of the current COVID-19 pandemic on
people’s perception and attitude toward vaccination in general
and COVID-19 vaccine in particular, among respondents from
the republic of Kazakhstan.

The results from the current study show similar rate of
vaccine hesitancy (36.1%) and that the hesitancy rate appears,
with some degree to be vaccine dependent. Out of all the

surveyed individuals, those who have at least one child were
shown to be the most hesitant toward vaccinating themselves
or children against seasonal flu, or vaccinate their daughters
against HPV. This finding is similar to our previous findings in
Akhmetzhanova et al. (2020) as well as others including that of
Opel et al. who suggest parents were more vaccine hesitant
than their childless peers.*®’

However, the majority of the respondents opposed partici-
pating in COVID-19 trials or receiving the vaccine themselves
or for their children, of whom the majority were identified as
females within the 30 year old and older group. While there are
no global data on COVID-19 vaccine hesitancy available,
a recent report from the US suggested that more than half of
surveyed black Americans and 30% of Latin American indivi-
duals were reluctant to take a free COVID-19 vaccine.®
Nonetheless, the report attributed the high hesitancy rate
among the participants to the novelty of the virus, the rapid
vaccine development timeline, as well as its politicization.’
Additionally, vaccine side effects appeared to be a concerning
factor for more than 66% of the respondents. This is a valid
reason of concern that seems to be driven by vaccine misinfor-
mation, thus it is important to address valid reasons and
respond to vaccine misinformation.'’

Interestingly, the viral novelty and fast timeline for vaccine
development may have impacted the vast majority of vaccine
hesitant individuals worldwide, but the respondents from
Kazakhstan have an additional concern that have affected
their decision about COVID-19 vaccination that is the vaccine
country of origin. A sizable proportion of the respondents
stated that they will more likely take a vaccine that is produced
outside of Kazakhstan. This concern is directly related to

Table 4. Univariate and multivariable logistic regression models investigating factors associated with COVID-19 vaccine hesitancy.

Crude OR

Variable (95% Cl) p-value Adjusted OR (95% Cl) p-value
Sex, male 0.60 (0.39-0.91) .02 0.62 (0.33-1.15) 13
Age groups,

30-39 y.o0. 3.05 (1.84-5.05) <.001 0.93 (0.37-2.31) .90

40-49 y.o. 3.84 (1.75-8.43) 0.65 (0.15-2.70)

50 + y.o. 2.92 (1.31-6.51) 1.23 (0.27-5.65)
Have a child, yes 3.70 (2.40-5.71) <.001 2.73 (1.12-6.67) .03
KZ COVID-19 vaccine hesitant 1.34 (1.23-1.46) <.001 1.20 (1.08-1.33) <.01
Non-KZ COVID-19 vaccine hesitant 0.82 (0.75-0.90) <.001 0.85 (0.75-0.96) <.01
COVID-19 vaccine is not free, yes 6.27 (3.85-10.2) <.001 4.28 (2.22-8.26) <.001
Willing to participant to a study trial of vaccination against COVID-19, yes 0.13 (0.06-0.26) <.001 0.26 (0.11-0.63) <.01
Negative post on social media discourage 1.88 (1.57-2.26) <.001 1.44 (1.11-1.85) <.01
Believe evidence-based scientific journals 0.48 (0.37-0.63) <.001 0.61 (0.44-0.86) <.01

Table Key: OR = odds ratio; Cl = confidence interval; y.o. = years old; <0.05 designate statistical significance.



vaccine quality, which might have been exacerbated by pre-
viously reported incidents in Kazakhstan, including the infa-
mous incident of lymphadenopathy cases in children who
received a Serbian-manufactured BCG vaccine.!! However,
out of all the listed vaccine country of origins, Germany was
the most trusted origin with close to 80% of the participants
expressed their willingness of taking a German vaccine, fol-
lowed by the US and France with 48.7% and 44.5%, respec-
tively. While Indian or Chinese produced vaccines were the
least trusted vaccines, the bulk of the respondents stated that
they will not take a locally produced one.

The trust in German or American produced vaccines are
likely because of the producers’ sound scientific reputations, as
well as their transparency through the development processes.
Although the reason for not taking a local vaccine was not
investigated, we assume that the existing distrust in the local
vaccine production is influenced by the sources of vaccine
information that led to such inclination of rejecting local
vaccines. This assumption could be supported by the finding
that 10% of the participants believe or source their vaccine
information from family and friends, which stems from peo-
ple’s tendency in believing or trusting their peers or those close
to them.

Another influencing factor is the participants’ trust in the
health care system, which can be defined as a “set of expecta-
tions that patients have from the health care system to help in
the healing process including appropriate diagnosis, correct
treatment, nonexploitation, interest in the welfare of the
patient and transparent disclosure of information”.'? While
evaluating the trust in the health care system is beyond the
scope of the current study, participants were asked to evaluate
their trust in the health care system through their attitude
toward the MOH recommended vaccination schedule.
Several studies characterized the measurement of trust in the
health care system as a relative measure proportional to indi-
vidual set of services, in this instance vaccine schedule.'®

Interestingly, there is a significant trust in the MOH vacci-
nation plan with more than 80% of the respondents stated that
they do follow the recommended vaccination schedule, includ-
ing those for children, with two-thirds agreed with the com-
pulsory plan, indicating a high degree of trust in the health care
system. Interestingly, trust in the health care system is a crucial
factor in boosting medication adherence and acceptance.'*
Furthermore, most of the participants, (88%) either believed
or strongly believed the results of evidence-based research.
Therefore, the trust in the health care system and the believe
in the results of evidence-based research are likely to be influ-
enced by the participants’ level of education as all of the
respondents stated that they have received at least 12 years of
formal education. The relationship between the level of educa-
tion and health is well established and that the level of educa-
tion is strongly linked to health behaviors."> Also, participants’
fluency and knowledge have been identified among the most
important determinants that influenced individuals’ belief in
research-based evidence.'®

Also, the results showed a minority of less than 20% of the
participants might be discouraged from vaccination following
a negative media post regarding vaccines. However, a study by
Walter and colleagues who examined certain social media
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accounts between 2015 and 2017 and their spread of vaccine
misinformation; suggested that the social media platform could
exacerbate vaccine misinformation that could potentially
reduce vaccination rates and magnify health disparities.'”
Other factors that could reduce vaccine confidence include
the rapid and widespread of vaccine misinformation online
and the anti-vaccine campaigns that prey on the less-
knowledgeable individuals and the divisive public.'””'®
However, the participants’ above-average educational status
and their trust in evidence-based research may explain the
observed relatively low influence of social media.

Based on the analyses using the multivariable regression
model, the characteristics of a COVID-19 vaccine hesitant, is
likely to be a parent with one child or more, easily discour-
aged from vaccination following a negative post on social
media, and will not pay for a vaccine. To the contrary,
respondents who are willing to participate in COVID-19
vaccination trial, and rely on evidence-based scientific
research were identified as vaccine acceptance. However,
another decisive factor that seems to significantly impact the
rate of COVID-19 vaccine hesitancy in Kazakhstan is the
vaccine country of origin, with hesitant individuals have
high degree of hesitancy toward locally produced vaccines
and vaccine acceptant individuals appear to favor vaccines
that are developed outside of Kazakhstan. This is important
information for governmental institutions and policymakers
and should be accounted for in their trust-building commu-
nication strategy that aims to boost vaccine acceptance in the
Republic of Kazakhstan.

Limitations and bias

There are a number of drawbacks in the study. For example,
first drawback is the use of convenience sampling as the
method of sample recruitment, which has an inherited bias of
under or over presenting the target group. Another drawback
is the sample recruitment method. The participants were
recruited via mass e-mails to local universities, hospitals and
other institutions, which explains the high percentage of uni-
versity graduates. This could also test the impact of education
on vaccine hesitancy. Also, the studied sample size does not
represent the whole country; however, the participants were
from all major cities in the country, which represent wide
geographic areas. Hence, the study can be considered as
a representative sample. Additionally, the sample size was
large enough to obtain sufficient statistical power (100%) in
accurately detecting prevalence of COVID vaccine hesitancy.

Conclusion

In spite of the significant economical and mortality impact of
the current COVID-19 pandemic, a number of people are
either reluctant or not willing to vaccinate against the poten-
tially deadly disease. Mass-vaccination is one of the most
effective interventions capable of controlling widespread infec-
tions such as the current pandemic, but their outcome is based
on the public’s trust in, and willingness to receive the vaccine
(WHO). There are several reported reasons that impacted the
respondent’s attitude toward COVID-19 vaccines, most
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importantly, vaccines country of origin and its side effects.
Thus, addressing valid reason of concerns such vaccines’ pro-
duction, side effects or adverse outcomes, responding to vac-
cine misinformation, and emphasizing on the benefits of
vaccination will improve vaccine acceptance. This requires
a multidimensional approach from different parties including
policymakers, hhealth care providers, and all media platforms.
Therefore, it is imperative to increase people’s trust in vaccine
in order to improve its coverage and potentially control the
current pandemic.
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